Remarks/Arguments 

Claims 1-11 and 13-23 were pending in the application at the time of the mailing 
of the Office action. Applicants respectfully request that claims 1-6, 13, 15, and 22-23 be 
canceled and the amendments to claims 6 and 14 be entered for consideration. 

Claim Rejections - 35 USC§102 

Claims 1, 2, and 5 remain rejected under 35 U.S.C. 102(b) as anticipated by 
Burnside (U.S. 5,824,638). Claims 1, 2, and 5 have been canceled. 

Claims 1, 2, 5, 6, 7, 8, 10, 11, 22, and 23 remain rejected under 35 U.S.C. 102(b) as 
anticipated by Mishra (WO 99/29300). Claims 1, 2, 5, 22 and 23 have been canceled. 
Claim 6, from which claims 7, 8, 10 and 11 depend, has been amended to recite a 
composition that "consists essentially of" the recited elements. The recited elements do 
not include the type of surfactants disclosed by Burnside and Mishra, as the inventors 
have discovered that they are not necessary to form an oil-in-water emulsion as 
provided by the invention. The examiner also indicated that there is no evidence of 
record to support applicants' allegation that surfactants are irritating to membranes. 
Accompanying this response is a paper (Kotani, M. etai, AATEX (2): 203-214 (1994) 
which discusses testing of surfactants to assess oral mucosal irritation— oral mucosa 
being the type of membranes to which applicants refer, as they are contacted by oral 
dosage forms of pharmaceutical and other orally-administered agents. 

Claim Rejections - 35 U.S.C §103 

Claims 1-11, 13-15 and 22-23 were also rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. 5,824,638 to Burnside etai in view of U.S. 5,883,103 to Burnside 
et at., WO/29300 to Mishra etai, and Roy etai (FEBS Lett). Claims 1-6, 13, 15, and 22- 
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23 have been canceled. Claims 6 and 14 have been amended. Specifically, claim 6, from 
which the remaining claims depend, has been amended to recite a composition that 
consists essentially of the recited elements. Neither Burnside nor Mishra teach that such 
a composition may be made in the absence of added surfactant, nor does the disclosure 
of Roy provide such a teaching. 

Roy teaches one of the benefits of vitamin E. Burnside and Mishra provide 
disclosures that would indicate to one of skill in the art that compositions of the present 
invention would not be effective in the absence of a surfactant/detergent such as 
Tween® or Pluronic®. Burnside and Mishra do not distinguish linoleic acid sufficiently 
from other hydrophobic/lipophilic agents to provide a motivation to one of skill in the 
art to utilize it in the absence of surfactant/detergent to form oil- in -water emulsions. 



I hereby certify that this correspondence is being deposited with the United States 
Postal service with sufficient postage as first-class mail in an envelope addressed to 
Mail Stop RCE, Commissioner for Patents, USPTO, P.O. Box 1450, Alexandria, VA 22313- 
1450, on July 21, 2009. 



Respectfully submitted, 




Donna J. Russell, Ph.D., J.D. 
Attorney for Applicants 
Registration No. 46,252 
Customer No. 41546 
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Summary 

Surfactant induced oral mucosal irritation 
and desquamation were assessed by the two- 
dimensional in vitro test which included neut- 
ral red assay, indirect immunostaining for 
fibronectin and tubulin, western blot for 
tubulin, and scanning electron microscopic 
(SEM) evaluation on normal human embryo 
kerotinocyte monolayers. Mucosal desquama- 
tion was also assessed by the three- 
dimensional in vitro test which included light 
microscopic (LM) and SEM evaluations of a 
three-dimensional culture of normal human 
gingival keratinocytes and fibroblasts treated 
with surfactants. Neutral red assay, and SEM 
evaluation in the two-dimensional in vitro test 
gave an index of the oral mucosal irritation. 
And, indirect immunostaining in the two* 
dimensional in vitro test, and LM and SEM 
evaluations in the three-dimensional in vitro 
test provided an index of desquamation. 
Benzalkonium chloride treatment resulted in 
mainly inflammation, while both sodium 
lauryl sulfate and sodium lauroyl sarcosinnle 
treatments caused mainly desquamation. 
Tween 20 and Sucrose fatty acid ester did not 
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produce any effects. 

It seems that the evaluation of intra- and 
extra cellular matrix is simple in the in vitro 
alternative method for oral mucosal des- 
quamation. 

Introduction 

The irritation effects of some surfactants on 
the oral mucosa were reported using hamster 
cheek pouch mucosa l)2) , rabbit sublingual 
mucosa 3 *, and dog gingiva* 0 . 

Human oral mucosa is composed of three 
types of epithelia: type K the alveolar mu- 
cosa, the lips and the cheeks; type 2, the 
gingival epithelium; and type 3, the dorsal 
part of the tongue. The cytoskeleton consists 
of three classes of filament-forming prolcins: 
tubulin-containing micro tubules, vitamin- 
containing intermediate filaments (vimentin 
filaments, cytokeratin filaments), and actin- 
containing microfilaments. These cytos- 
keletons are thought to interact via their 
associated proteins and involved in many 
cellular functions including the maintenance 
of shape, cell mortality, cell adhesion, cell 
division and organelle localization. The mic- 
rofilamenl-rcgulating proteins which promote 
or disturb filament formation are integrated 
into the native cellular structures 5 *. Certain 
substances affect the growth of cultured cells 
and produce cytoskeletal alterations. These 
have been used as parameters for toxicity 
assessment 6 *. We considered that subtle irrita- 



tion to the oral mucosa may be estimated by 
evaluating the changes of cytoskcletal orga- 
nization and extracellular matrix. On the 
other hand, a three-dimensional in vitro mod- 
el for estimating oral irritation using sub- 
mucosal connective tissue in rabbits was 
reporled 7) . As an alternative model for asses- 
sing oral mucosal irritation, we performed 
neutral red assay as a test for cell injury, 
immunostaining for tubulin and fibroncctin, 
western blot for tubulin, and SEM evaluation 
as tests for cell desquamation, using human 
embryo keralinocyte monolayers. And, the 
three-dimensional in vitro test by LM and 
SEM evaluations was performed on a three- 
dimensional culture model of human gingival 
keratinocytes and fibroblasts. 

Materials and Methods 

Cell cultures 

For the two-dimensional in vitro test, hu- 
man epidermal keratinocytes were derived 
from cxplant cultures of a human embryo. 
Keratinoytes used in these experiments were 
at passages four to five. They were grown in 
Eagle's minimum essential medium (EMEM) 
supplemented with 10% foetal calf serum, in a 
humidified atmosphere of 5% C0 2 in air at 
37°C. Culture media were obtained from 
Nissui Seiyaku Co., Ltd., Tokyo, Japan. 

For the three-dimensional in vitro test, 
human gingival keratinocytes and fibroblasts 
were isolated from a piece of gingival tissue 
obtained from a healthy volunteer, who was 
operated for the extraction of wisdom tooth in 
Sunstar Foundation for Dental Health Promo- 
tion. The keratinocytes and fibroblasts used in 
these experiments were at passages four and 
seven, respectively. Keratinocytes and fibrob- 
lasts were grown in Serum-free keratinocyte 
medium (SFM) and Dulbeccos modified 
Eagle's medium (DMEM) supplemented with 
10% foetal calf serum, in a humidified atmos- 
phere of 5% C0 2 in air at 37°C respectively. 
SFM was obtained from Gibco Laboratories, 
USA. DMEM was purchased from Nissui 



Seiyaku Co., Ltd., Tokyo, Japan. 
Chemicals 

The anionic surfactants, sodium lauryl sul- 
fate (SLS, 94.5% purity) and sodium lauroyl 
sarcosinatc (LS, 90.0% purity) were used. 
The cationic surfactant, benzalkonium chlor- 
ide (BC 99.5% purity) was used. The 
nonionic surfactants, polyoxyethylcne, (20) 
sorbitan inonolaurate (Twcen 20 t 99.0% pur- 
ity) and sucrose fatty acid ester (SE, 95.3% 
purity) were used. 

Anti-tubulin monoclonal antibody, lluo- 
rcscein-conjugated anti-mouse lg, biotiny- 
lated anti-mouse Ig, and streptavidin/biotiny- 
latcd alkaline phosphatase were obtained 
from Amersham International Pic. UK. Anti- 
libronectin monoclonal antibody was purch- 
ased from Boehringcr Mannheim Yama- 
nouchi Co., Ltd., Tokyo, Japan. BCIP (5- 
Bromo-4-chloro-3-indolyphosphate p-Tolui- 
dine Salt) and NBT (Nitroblue Tetrazolium 
Chloride) were obtained from Gibco BRL, 
USA. Type I collagen gel was from Koken, 
Tokyo, Japan. 

Two-dimensional in vitro test: 

Cell injury tests (Neutral red assay) 

The human epidermal keratinocytes were 
inoculated into the wells (4xl0 4 cells/ml, 0.1 
ml per well) of a 96-well tissue culture plate 
(Sumitomo Bakelite Co. Ltd. , Tokyo, Japan), 
and cultured in a humidified atmosphere of 
5% C0 2 in air at 37°C for 3 days. The medium 
was then changed from EMEM containing 
10% foelal calf serum to serum-free EMEM 
containing insulin (1 mg/litrc), transferrin (10 
mg/litre) and epidermal growth factor (EOF) 
(0.01 mg/litre) , and the cells were then treated 
with a range of surfactants diluted in serum- 
free medium for 2 days. The detergents were 
used in wells of six without sterilization. After 
treatment, the cultured media were removed, 
the cells were washed with CaCU- and MgCL- 
free phosphate buffered saline (PBS(— )). 0.1 
ml EMOM supplemented with neutral red (50 
fig/ml) was added to each well. The cells were 
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then incubated at 37°C for 3 hr. Neutral red 
media were removed, the cells were washed 
with PBS(-) and fixed with \% formaldehy- 
de, and then 0.1 ml of 1% acetic acid-50% 
isopropanol was added to each well for 20 
min. Absorbance at 540 nm was measured 
with a microplate reader (NJ 2000. Inter 
Med), and NR50 (compound concentration 
causing 50% cell death) was calculated. 
Cell desquamation test 

3x10^ cells were inoculated on inserted 
cover slips (10x10 mm) placed in wells of a 
24-well tissue culture plate (Sumitomo Bake- 
lite Co. Ltd., Tokyo, Japan) and cultured, in a 
himidilied atmosphere of 5% C0 2 in air at 
37°C for 3 days. The media were then re- 
moved, and the cells were treated for 10 min 
with 0.05% and 0.10% surfactants diluted in 
EMEM 

For indirect immunostaining, cultured 
media were removed and cells were washed 
with PBS(-) and fixed by exposure to abso- 
lute methanol at -20°C for 5 min. The cells 
were washed with PBS(-) and incubated with 
primary monoclonal antibodies, at 37°C for 1 
hr. The primary monoclonal antibodies used 
were anti-tubulin (1:500), and anti-fibroncctin 
(1:5) diluted in Tris buffered saline (TBS). 
Cells were washed three times in PBS(-) and 
incubated with a fluorescein-conjugated anti- 
mouse Ig at 37°C for 30 min. The primary 
antibody was visualized by fluorescence mic- 
roscopy. 

For western blot, after the cultured medium 
was removed, the cells were washed with 
PBS(-), lysed in R1PA buffer containing 50 
mM Tris, 150 mM NaCI, 1% NP40, 1% 
Sodium deoxycholate, and 0.05% SDS and 
analyzed by a one-dimensional sodium 
dodecyl sulphate-polyacrylamidc slab gel elec- 
trophoresis (SDS-PAGE) on 10% gels with 
standard polypeptide molecular weight 
markers 81 . 

The proteins wereelcclrobloUed onlo poly- 
vinyl dittuoride membrane at 200 mA for I hr. 
The transferred membrane was blocked with 
7% dry milk at room temperature (r.i.) 



overnight. After the membrane was incubated 
with anti-tubulin (1:1000 in TBS) at r.t. for 1 
hr, it was incubated with biotinylated anti- 
mouse Ig (1:500 in TBS) and streptavidin/ 
biotinylated alkaline phosphatase (1:3000 in 
TBS) at r.t. for 1 hr and 30 min. respectively. 
The membrane was then visualized with 
BCI P (5-Bromo-4-chloro-3-indolyphosphatc 
p-Toluidinc Salt) and NBT (Nilroblue Tetra- 
zolium Chloride). Then it was washed with 
distilled water and dried. The results were 
analyzed densitometrically with a dual- 
wavelength llying-spot scanner (CS-9000, Shi- 
madzu) and expressed as the % area of the 
untreated control. 

For scanning electron microscopic (SEM) 
observation, cells were fixed in 2.5% glutaral- 
dehyde, dehydrate with ethanol and butanoL 
and coated with platinum after drying. 

Three-dimensional in vitro test: 
Cell desquamation test 

Human gingival fibroblasts were cultured in 
0.2% type I collagen gel in culture medium 
(10 5 cells/ml, 1 ml per 35 mm dish), and geled 
in a humidified atmosphere of 5% C0 2 in air 
37°C for 7 days. After aggregation to about 
20% of the initial dimension, human gingival 
keratinocytes (2xl0 4 cells/cm 2 ) were inocu- 
lated on the human gingival fibroblast gel, and 
cultured for 2 weeks in a mixed media 
containing equal volume of DMEM and SFM 
with 10% foetal calf serum. The medium was 
then removed, and the cultures were treated 
with 0.05% surfactants diluted in SFM for 10 
min. 

For light microscopic (LM) observation, the 
three-dimensional cell cultures were fixed in 
10% neutral buffered formalin, sectioned at 5 
jum thickness and stained with hematoxylin 
and eosin. 

For scanning electron microscopic (SEM) 
observation, the three-dimensional cell cul- 
tures were fixed in 10% neutral buffered 
formalin, dehydrated with ethanol and bula- 
nol, and coated with platinum after drying. 
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Results 

Two-dimensional in vitro test 
Cell injury test 

The results of the cell injury test are shown 
in tabic 1 . The rank of the degree of cell injury 
caused by the surfactants was BC > SLS, LS 
> SE, Twecn 20. 

Cell desquamation test 

Indirect imrnunostaining was used to assess 
fibronectin and tubulin structures (sec Plate 
1-1 and 1-2). SLS at 0.05% induced a total 
disappearance of the fibronectin meshwork, 
and decrease and reinforcement of tubulin 
filament; and at 0.1% caused the disappear- 
ance of both the fibronectin meshwork and 
tubulin filament. LS at 0.05% induced break- 
ing of the fibronectin meshwork, and rein- 
forcement of tubulin filament; and at 0.1% 
caused the total disappearance of the 
fibronectin meshwork and tubulin filament. 
Cells treated with 0. 1 % of BC still maintained 



an almost intact fibronectin meshwork and 
tubulin lilament, but their shape was changed 
from fusiform to sphere. Tween 20 and SE 
even at 0.1% did not change the shape of 
fibronectin meshwork and tubulin filament. 

The results of the Western blot are shown 
plate 2 and table 1. The amount of tubulin was 
quantitated densitometrically and the result is 
expressed as the percent optical density of the 
untreated control. The rank of the decrease in 
quantity of tubulin filament caused by the 
surfactants was SLS (4%) > BC (45%) > SE 
(73%), LS (82%), Tween 20 (82%). 

SEM observations are shown in plate 3-1 
and 3.2. The control was an intact monolayer. 
SLS treatment resulted in desquamation of all 
the cells. Although the monolayer was still 
present after LS treatment, disappearance of 
extracellular substance and distinct individual 
cells were observed. Although the monolayer 
was maintained after BC treatment, the cell 
wall and plasma membrane were resolved, 
and the cytoskeleton was exposed. Treatment 



Tabic 1 . Effects of surfactants on cultivated normal human keralinocytcs and hamster cheek pouch mucosa 



Methods Three- * 

Two-dimensional in vitro test* dimensional In vivo test* 

* 

in vitro lest" 



NR assay* Indirect Western 
immunostaining blot 55 





NR50 


Fibronectin 


Tubulin 


Tubulin 


SEM 1 


LM* ■ 


SKM 1 


LM™ 


SEM^ 


Samples 


(/^ml) 


0.05% 


0.10% 


0.05% 


0.10% 


0.05% 


0.05% 


0.05% 


0.05% 


1.0% 


lOM 


1.0% 10.0% 


SLS 


2I.90± 1.56 


+++ 


444 


4 


444 


4 


44-4 


444 


444 


+ 


4 + 


4 + + 


LS 


23.8 It 1.65 


+ 


444 


+ 


444 


82 


4 


44 


44 




4 


44 44+ 


HC 


!24± 11.51 


+ 


± 


+ 


± 


45 


44 






4 + 


444 


± + 


Twecn 21) 


398.87±26.48 




+ 






82 










4 


± 


SE 


I2U3± 7.39 










73 




4 


+ 




4 


± 



SLS: Sodium lauryl sulfate LS: Sodium lauroyl sareosinate BC: Benzalkonium chloride Tween 20: Polyoxycthylenc (20) 
sorbitan monolaurale SE: Sucrose fatty acid ester 

- : negative ±: slightly positive +: positive 4-4- : moderately positive 4 4 4-: strongly positive 

" Two-dimensional in vitro test consisted of the neutral red (NR) assay as a cell injury test, and immunostaining, 

western blot, and scanning electron microscopic (SEM) observation as cell desquamation tests, using normal human 

embryo keraiinocytes. 

J Three-dimensional in vitro test evaluated cell desquamation by light microscopic (LM) and scanning electron 

microscopic (SEM) observations. 
{ The in vivo tesl was the oral mucosal irritation test using hamster check pouch reported by Yoshikawa ( 1978). 

$ NR50 means compound concentration causing 50% cell death. 

*t Western blot indicated the percent optical density of untreated control analyzed densitometrically. 
*| SEM means scanning electron microscopic observation. 
T«| LM means light microscopic observation. 
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Plate 1-1 Immunofluorescence staining for fibronectin in normal human embryo kcratinocytes exposed 
lo 0.05 and 0.10% surfactants for JO min. A » control: B-l =0.05% Sodium lauryl sulfate (SLS); 
B-2=0 10% SLS; C-l=0.05% Sodium lauroyi snrcosinate (LS); C-2=0.1U% LS; D-l=0.05% 
Bcn^alkonium chloride (BC); D-2=0.10% BC; E-l-0.05% Polyoxyethylcnc (20)sorhitnn monolauratc 
(Twccn 20); E-2=0. 10% Tween 20; FT =0.05% Sucrose fatty acid ester (SE) ; F-2=0. 10% SE; Bar =20 

/Ml. 




Plate 1-2 Immunofluorescence staining for tubulin in normal human embryo kcratinocytes exposed to 
0.05 and 0.10% surfactants for 10 min. A=eontrol; B-l =0.05% Sodium lauryl sulfate (SLS); 
B-2=0.I0% SLS; C-l=O.05% Sodium lauroyi sarcosinatc (LS); 02=0.10% LS; D-l=0.O5% 
Benzalkonium chloride (BC); O-2=0. 10% BC; ET : 0.05%- Polyoxyethylcnc (20) sorbitan monolauratc 
(Twccn 20); E-2=0. 10% Twccn 20; F-l =0.05% Sucrose Tatty ncid ester (SE); 1-2=0. 10% SE; Bar=20 
Itm. 
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Plate 2 Western blot demonstrating tubulin in normal human embryo keratinocyte proteins 
exposed to 0.05% surfactants for 1(1 min. Proteins were elect rophoresed on 10% SOS -poly aery lam idc 
gel and blotted onto polyvinyl difluoricle. A=control; B=Soclium lauryl sulfate; C= Sodium lauroyl 
sarcosinate; D = Benzalkonium chloride; E = Polyoxyelhylene (20) sorbitan monolauratc; F=Sucrose 
fatty acid ester. Each lane indicates the proteins obtained per cover slip. 



by Tween 20 and SE caused the development 
of microfibril and expanded cells. 

Three-dimensional in vitro test 
Cell desquamation test 

LM and SEM observations are shown in 
plate 4, plate 5-1 and plate 5-2. The control 
showed one to three layers of human gingival 
keratinocyte on the type 1 collagen matrix 
cultivated human gingival fibroblasts. SLS 
treatment resulted in the stripping of the 
keratinocyte layers, leaving only the type I 
collagen matrix. LS and SE treatments re- 
sulted in cell desquamation in places. BC and 
Tween 20 treatments did not affect the kera- 
tinocyte layers. 

Discussion 

Table 1 summarizes the results of the two- 
and three-dimensional in vitro tests of this 
study, and the results of the in vivo test using 
hamster check pouch mucosa reported by 
Yoshikawa l) . By histological study in vivo, 
Yoshikawa 0 reported that surfactants could 
exert two modes of action on the oral mucosa, 
irritation and desquamation. 

The LM evaluation in the in vivo test using 
hamster mucosa was used as an index of 
inflammation, the rank of the degree of 
inflammation was BC > SLS > LS, SE, 
Tween 20, which agrees with the results of 
neutral red assay and SEM evaluation in the 



two-dimensional in vitro test in this study. 

The SEM evaluation in the in vivo test was 
used as an index of desquamation, the rank of 
the degree of desquamation was LS, SLS > 
BC > Tween 20, SE, which coincides with the 
results of the indirect immunostaining for 
fibronectin and tubulin in this study. The 
quantities of tubulin detected dcnsitomctrical- 
ly in the Western blot disagree with those 
assessed by the naked eye in the indirect 
immunostaining. These results illustrate that 
the indirect immunostaining demonstrates not 
only the quantity of tubulin but the strength of 
fluorescence and the change of cytoskclcton. 
It seems that the cell damages caused by 
surfactants in the in vitro models are mainly 
cell detachment, polymerization of tubulin 
filaments and decrease of fibronectin mesh- 
work. In the immunostaining study, the cells 
used were human embryo keratinocytes. Hu- 
man gingival keratinocytes organize tubulin, 
actin, and keratin^, while they have little 
organized fibronectin meshwork (data not 
shown). 

The LM and SEM evaluations using the 
three-dimensional gingival model agree with 
the result of SEM evaluation using hamster 
cheek pouch mucosa. However the results of 
BC treatment observed by SEM were diffe- 
rent in the two- and three-dimensional in vitro 
tests. There was little cell desquamation in the 
three-dimensional in vitro test, in spite of the 
demonstration of exposure of cytoskeleton in 




Male .1-1 Scanning electron microscopy (SEM) of normal human embryo keralinocyles exposed lo D.05%.- 
surfactants for 10 min. A-l«conlrol. X3.000: A-2=comrol. x700: B-1 -Sodium lauryl sulfate (SLS), 
x3;(KK): B-2=SLS, x700; C-l=Sodium lauroyl sarcosinatc (LS). x 3,0011; C-2=LS. x7(X>. 
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X3 ♦ 00K 



X700 



Plale 3-2 Scanning electron microscopy (SUM) of normal human embryo keratinocytes exposed to 0.05% 
surfactants for 10 min. D-l = Bcnzalkonium chroride (BC). x3.0O0: l>-2=BC, x700: E-l=Polyoxy« 
ethylene (20) sorbitan monolaurate (Tween 20), X3.000; E-2=Twcen 20. x700: F-l = Sucrose fatly acid 
ester (SE), X3.000; F-2=Sli, x7(M). 
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Plate 5-1 Scanning electron microscopy (SEM) of a I hrce -dimensional gingival model exposed to 0.05% 
surfactants for 10 min. A-l -control. x 3.000; A-2»control. x7l)0; B-l=Sodium lauryl sulfnle (Sl.S). 
X3.00U: B-2=SLS. x700: C-1 "Sodium lauroyl sarcosinate (LS). x3.tHX); C-2=LS. x700. 
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Plait: 5-2 Scanning electron microscopy (SEM) of a three-dimensional gingival model exposed to 0.05% 
surfactants for 10 min. D-l=Benzalkonium chloride (BC), x3.<XK): D2=BC, x700; E- 1 = Polyoxycthylene 
(20) sorbilan monolauratc (Twecn 20). X3.CW0: K-2=Twccn 20. x7(K): F-l=Sucrosc faity acid ester (SK), 
KlW): F-2=SE. x700. 
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the two-dimensional in vitro test. The discre- 
pany may be due to the following: (1) BC 
(cationic surfactant) is adsorbed by type I 
collagen matrix having a negative charge, (2) 
the cells in the three-dimensional culture 
behave differently to those in the two- 
dimensional culture, (3) the origins of cells for 
the two tests were different. The in vitro test 
using cultured cells could not express phe- 
nomena (i.e., longestion, hemorrhage, micro- 
abscess, infiltrate) of mucosal irritation shown 
in the hamster cheek pouch u,) . Ouhayoun et 
al. H) reported that the buccal gingiva in 
human is different from the alveolar mucosa 
morphologically. Therefore the oral mucosal 
irritation and desquamation tests should be 
assessed in epithelial cell from the oral mu- 
cosa. 

It seems that the evaluation of intra- and 
extra-cellular matrix is simple in the in vitro 
alternative method for oral mucosal des- 
quamation. The results of the cell injury test 
coincide with those of the in vivo oral mucosal 
inflammation test for a range of surfactants 
with different characters. However, it is 
doubtful that the cell injury test, which 
distinguishes dead and living cells is relevant 
in indicating slight inflammation and des- 
quamation in skin and oral mucosa. 
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